
NATIONAL BUREAU OF STANDARDS

INSTITUTE FOR BASIC STANDARDS

9047

REPORT

ELECTROCHEMICAL DATA

Part II

by

Walter J. Hamer

{ \ IT-
) < , -

NBS Project Number: 2110432

NASA Contract Number: R-09-022-029

(Quarterly Report from NBS to NASA

for period Jan. i, 1966 to March 31, 1966)

U.S.DEPARTMENTOFCOMMERCE

NATIONALBUREAUOFSTANDARDS
_ N 66 2449 4
(] IACCI I;%_ o-r,J- -" li ........ ) .......... (;'_i'$L,) . -

! ....... __,..... s --,..F....

I



THE NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards is a principal focal point in the Federal Government for assur-
ing maximum application of the physical and engineering sciences to the advancement of technology
in industry and commerce. Its responsibilities include development and maintenance of the national
standards of measurement, and the provisions of means for making measurements consistent with
those standards; determination of physical constants and properties of materials; development of
methods for testing material_ mechanisms, and structures, and making such tests as may be neces-
sary, particularly for government agencies; cooperation in the establishment of standard practices
for incorporation in codes and specifications; advisory service to government agencies on scientific
and technical problems; invention and development of devices to serve special needs of the Govern-
ment; assistance to industry, business, and consumers in the development and acceptance of com-
mercial standards and simplified trade practice recommendations; administration of programs in
cooperation with United States business groups and standards organizations for the development
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Electrochemlcal Data

I. Introduction

In Part I of these series of reports on Electrochemical Data several

theoretical expressions for the mean activity coefficient, 7, of an

electrolyte as a function of concentration were given. The symbols 7c and

7m were used, respectlvely, to denote the mean activity on the molarity

(volume basis) and molality (weight basis) scales. These theoretical

equations, on the volume basis, were:

(I) Limiting law of Debye and H_ckel:

log 7c = -z+ z_ Ac_I c

I!

(2) Guntelberg equation:

-z+ z A II
log 7c ffi - c c

i+_z
C

(3) G_ntelberg modified equation:

-z+z AII
log 7c = - c c

I + 3B c /'Ic

(4) Davies equation:

-z+ z A _I c
log Tc = - c

i +_I c

(5) Scatchard simplified equation:

-z+ z A fl c
Log 7c = - c

I + 1.5fl
C

(6) Scatchard modified equation:

-z+z A
lOg7c= - c c

I+4.5B
c C

(7) BJerrum equation:

-z+ z A fl c
log 7c = - c

I + Bc% IIc

+ 0.2A z+ z_ Ic



- 2-

where I denotes ionic strength, z+ the valence of positively charged ions,

z_ the valence of negatively charged ions, aB the BJerrum ion size, and

A and B are constants, the values for which were given for aqueous solutions

for 0° to 100°C in Electrochemical Data, Part I.

The same expressions are used to obtain values of 7m by using values of

Am, Bm, and I .m

In Electrochemical Data, Part I, values of 7c for I-I electrolytes in

aqueous solutions, as obtained by these seven expressions, were given for

25°C and for ionic strengths from 0.0001 to 0.I.

II. Data: mean activity coefficients of electrolTtes

in aqueous solutions

In this report values of 7m and 7c from 0°C to 100°C, for I-I, 1-2

(or 2-1), 1-3 (or 3-1), 1-4 (or 4-i or 2-2), 2-3 (or 3-2), 2-4 (or 4-2), 3-3,

3-4 (or 4-3), and 4-4 electrolytes, in aqueous solutions, as calculated by

the seven theoretical equations, are given in tables I to 126, inclusive.

Data are restricted to ionic strengths below 0.i since these theoretical

equations reproduce or approximate experimental values only to ionic strengths

below approximately 0.I.

The theoretical values of activity coefficients given herein aid in

rapid interpretation of literature data where expressions, such as "activity

coefficients were calculated by the limiting law of D and H", or "activity

coefficients were calculated by the Davies equation" or "BJerrum ion sizes

were used to calculate activity coefficients" are encountered. They are

also of use in selecting a value of an activity coefficient if an

experimental value is not available; the choice of the expression to use

would depend on the nature of the electrolyte under consideration.
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